Abstract: In this paper, we estimate the behavior of private consumption in Cote d'Ivoire under the permanent income hypothesis using annual data for the period 1970-2016. The first objective is to test the validity of the permanent income hypothesis in Cote d'Ivoire. Our second concern is to investigate the reason explaining the rejection of this hypothesis. The data consists of real household consumption, real gross domestic product, and the real interest rate on deposits. The empirical analysis uses the nonlinear autoregressive distributed lag (NARDL) model proposed by Shin et al. This approach allows us to simultaneously test the short and long run nonlinearities through positive and negative partial sum decompositions of income. The results suggest that the absolute income hypothesis is valid rather than permanent income hypothesis. Also, there is evidence pointing to the rejection of the permanent income hypothesis-driven by the presence of liquidity constraints rather than myopia. As policy implications, the lending conditions of banks should be relaxed to increase the accessibility of households to credits. In addition, private consumption can be increased through income or consumption tax reductions. 
PUBLIC INTEREST STATEMENT
Consumption is the final purpose of economic activity and thus, the level of consumption per person is viewed as a central measure of household wellbeing. There are many points of views about the relationship between consumption and income. In this study, we test the permanent income hypothesis which postulates that consumption depends on permanent income rather than current income. The results reject the permanent income hypothesis due to liquidity constraints. Lending conditions of banks limit the ability of households to borrow against their future income. The results of this study can be useful for designing economic policies aiming at improving the living conditions of households in Cote d'Ivoire.
Introduction
Consumption plays a significant role in determining the growth effects of economics policies. It is also the largest component of the aggregate expenditure in most developing economies. As a result, modeling consumption behavior has generated a plethora of theoretical and empirical works. On the theoretical ground, economists have developed theories to explain the determinants of consumption. The absolute income hypothesis by Keynes (1936) explains that current consumption depends upon current income and the average propensity to consume continuously decreases with current income. But later on, the life cycle hypothesis due to Modigliani and Brumberg (1954) stipulates that household consumption depends in part on current income, but also on lifetime expected income. Similarly, the Permanent Income Hypothesis (PIH) by Friedman (1957) advocates that consumption responds only to permanent income, which is the part of current income expected in the future. Thus, PIH divides the current income into permanent income and transitory income. To test the PIH, Friedman (1957) suggested that permanent income can be estimated on the basis of current income lags. Lucas (1976) criticized this idea and argued that lags of current income cannot explain the current consumption. In response to this criticism, Hall (1978) presented his theory of rational expectation-permanent income hypothesis. He argued that current consumption is appropriate to estimate future consumption because any information affecting future consumption is already included in the current consumption. Hall further explained that both current income and past income do not affect future consumption. Therefore, consumption is a random walk.
A strand of the empirical literature has been devoted to test the validity of these theories. A number of studies found evidence supporting the permanent income hypothesis. For instance, the studies by Manitsaris (2006) for a panel of 15 European Union Member States, Nwala (2010) for five out of six African countries, Altunc and Aydin (2014) for 8 member countries of the Organization of Islamic Cooperation, and Osei-Fosu, Butu, and Osei-Fosu (2014) for Ghana validated the permanent income hypothesis. On the other hand, many other studies rejected the permanent income hypothesis (e.g., Khalid, 1994; Peleologos and Georgantelis, 1992; Apergis, Varelas, & Valentzas, 2000; Akekere & Yousuo, 2012; Ofwona, 2013; Lunfang, Khan, Khan, & Khan, 2018) . Two reasons have been postulated for the rejection of the PIH. One is liquidity constraints (Zeldes, 1989) , and another is myopia (Runkle, 1991) . In case of liquidity constraints, consumers are unable to borrow against their future income but they can save freely when their current income increases. Therefore, liquidity constraints show an asymmetric relationship between consumption and expected income. Under myopia, consumers fail to optimize in an intertemporal framework and their consumption respond equally to predictable income increases and decreases. In other words, myopia causes a symmetric response of consumption to expected income. In most cases, the failure of the PIH is due to the existence of liquidity constraints (e.g., Drakos, 2002; Flavin, 1985; Gomes & Paz, 2010; Jappelli & Pagano, 1989; Khalid & Mohammed, 2011; Paz, 2006; Zeldes, 1989) .
Despite the literature on the test of the permanent income hypothesis, there exists a paucity of literature on this subject in Cote d'Ivoire. This is the first study testing the validity of the permanent income hypothesis in Cote d'Ivoire using annual time series data over the period from 1970 to 2016. Besides that this study is also interested to find out the reasons of the rejection of the PIH in Cote d'Ivoire, if absolute income hypothesis holds. Since 2012, the government of Cote d'Ivoire has adopted a National Development Plan (NDP) which seeks to achieve the emergence of Cote d'Ivoire by 2020. This Plan aims to deal with the rampant challenges of poverty reduction, unemployment and economic growth facing the country. It focuses on improving the living conditions of populations, specially by developing quality economic infrastructure, enhancing the quality of both education and health services and making them accessible to all. The implementation of this Plan over the period 2012-2015 has resulted in an annual average economic growth rate of 9.3%. Private consumption also increased at an average growth rate of 10.3% over the same period. However, little is known about the relationship between current income and private consumption in Cote d'Ivoire. How does private consumption respond to increases and decreases in income? To the best of our knowledge, there is no existing study that investigates the relationship between income and private consumption in Cote d'Ivoire with the aim of testing the permanent income hypothesis and contributing to the empirical literature on liquidity constraints. The empirical analysis uses the nonlinear autoregressive distributed lag (NARDL) approach proposed by Shin, Yu, and Greenwood-Nimmo (2014) . This approach allows us to simultaneously test the short and long run nonlinearities through positive and negative partial sum decompositions of income.
The remainder of the paper is organized as follows. Section 2 presents the econometric framework of the study. Section 3 presents and discusses the empirical results and section 4 summarizes the findings and gives some policy recommendations.
Econometric framework

Campbell and mankiw consumption model
Most existing studies testing the PIH follow the model suggested by Hall (1978) and Campbell and Mankiw (1990) by running the following equation:
where Δc t is real private consumption growth, Δy t is real income growth, and r t is real interest rate. By specifying this equation, Campbell and Mankiw (1990) showed that in an economy consumers can satisfy both absolute income hypothesis and permanent income hypothesis simultaneously. They divided consumers into two different groups. The parameter λ represents the proportion of backward-looking consumers who consume their current income, while (1-λ) shows the proportion of forward-looking consumers who consume their permanent income.
On the basis of Equation (1) the PIH and AIH hypotheses can be easily tested. The PIH postulates that predictable changes in income have no effect on current consumption but consumption can only be affected by interest rate. Therefore, if λ = 0 then PIH is valid. Otherwise, current income affects current consumption as suggested by the AIH.
The permanent income hypothesis is often rejected in most empirical studies (Campbell & Mankiw, 1990) . Two hypotheses have been suggested to justify this rejection: myopia and liquidity constraints. Under myopia, consumption depends on current income and responds equally to increases and decreases of income. Conversely, the presence of liquidity constraints implies that when income is temporarily low consumers cannot sustain their consumption by borrowing, but they can save freely when income increases. Therefore, consumption should respond more strongly to expected income increases than decreases (Altonji & Siow, 1987; Shea, 1995) .
There are several ways to analyze the asymmetrical response of consumption to income. One estimation strategy applied by Shea (1995) and followed by most empirical studies consists in estimating the following equation:
where Δy t + = max(Δy t , 0) and Δy t − = min(Δy t , 0) are positive and negative changes in income, respectively. The PIH implies that λ According to Campbell and Mankiw (1990) , the above equations cannot be estimated using the Ordinary Least Square (OLS) method because of the correlation between income growth and the error term. They suggested the use of instrumental variables method. However, as recognized by Shea (1995) , the estimates may be imprecise or even spurious if the instruments have low predictive power for income growth. It is in general difficult to find appropriate instrumental variables for endogenous regressors. Another econometric problem with these specifications is that if income and consumption are cointegrated in the long run, then Equations (1) and (2) may be mis-specified and suffer from omitted variable bias.
The nonlinear autoregressive distributed lag model
To deal with both endogeneity and spurious regression problems, we follow the nonlinear ARDL (NARDL) bounds testing approach introduced by Shin et al. (2014) , as an asymmetric extension of the ARDL bounds test developed by Pesaran, Shin, and Smith (2001) . This approach allows estimating both asymmetric long run and short run relationships. One of the reasons for using the ARDL technique is that it is applicable irrespective of whether the regressors are stationary at the level or stationary at first difference. It also performs better for small sample sizes than other cointegration techniques such as those developed by Engle and Granger (1987) and Johansen (1991) (Cheung & Lai, 1993; Inder, 1993; Pesaran et al., 2001 ).
To begin with this approach, the asymmetric long-run relationship is expressed as follows:
where y + and y − are partial sums of positive and negative changes in income, defined as follows:
maxðΔy i ; 0Þ and y
min ðΔy i ; 0Þ
The asymmetric long-run impacts associated with increases and decreases in income are β + and β − , respectively. We posit that the income increases will result in higher long-run changes in consumption as compared to the impact of income reductions, i.e. β
The asymmetric error correction model can be rewritten as follows:
where
The empirical implementation of the nonlinear ARDL approach entails the following steps. In the first step, we estimate Equation (5) using the standard OLS estimation method. Second, we perform a test for the presence of long-run relationship among the variables using the bounds testing procedure of Pesaran et al. (2001) , which involves the F test of the null hypothesis,
In the third step, with the presence of cointegration, we test by means of the Wald test for i) long-run symmetry where the null hypothesis is ϕ 
Empirical results and discussion
The study is based on annual data over the period from 1970 to 2016. The data consists of real consumption (c t ), real gross domestic product (y t ) used as a proxy for income, and real interest rate on deposits (r t ). Real consumption and real GDP are in constant local currency unit. Real interest rate is computed as the nominal interest rate minus the inflation rate. All the data series are obtained from the World Development Indicators of the World Bank. For the empirical analysis purpose, all variables, except interest rate, enter the model in logarithmic form. Table 1 displays descriptive statistics of the variables. The correlation matrix indicates a positive relationship between private consumption and income. Table 1 shows descriptive statistics and correlations of the variables. The log of real household consumption averaged 29.404 over the sample period. The average of log of real GDP is 29.828. This implies that about 67% of Ivorian's income goes to consumption. The correlation matrix indicates positive relationships between real private consumption and real GDP.
As a first step of our empirical analysis, we check the order of integration of the variables. This step is still necessary since the presence of an I(2) variable renders the bounds testing procedure invalid. Consequently, we employ the PP test of Phillips and Perron (1988) and the KPSS test of Kwiatkowski, Phillips, Schmidt, and Shin (1992) . The results displayed in Table 2 show that real interest rate is stationary at a level while the consumption and GDP are stationary at first-difference. This shows that variables under study have mixed orders of integration. This justifies the application of the NARDL approach.
The results of the Hall (1978) and Campbell and Mankiw (1990) consumption models are reported in Table 3 . The positive and significant value of income growth suggests a positive strong association between change in consumption and change in current income. As Table 3 shows, 37% of consumers is forward-looking, while the remaining 63% is backward looking. These findings provide evidence against Phillips and Perron (1988) are −3.510 and-3.185 at the 5% and 10% levels, respectively. Critical values for the KPSS test of Kwiatkowski et al. (1992) are 0.146 and 0.119 at the 5% and 10% levels, respectively. The null hypothesis of the PP test is that the series involves unit root, thus is not stationary, while that of the KPSS test is that the series is stationary. *(**) denotes the rejection of the null hypothesis at the 5% (10%) level the validity of PIH. Further, the real interest rate does not show a significant effect on consumption growth. Both models suggest that current consumption strongly depends on current income rather than expected income. Therefore, the results are consistent with the absolute income hypothesis.
In order to investigate the reason for the rejection of the PIH, we further estimate Shea (1995) asymmetric consumption model, where we allow negative and positive changes in income growth to exert an asymmetric impact on consumption. However, before we present the results it is worth mentioning that real income growth is negative only for 11 years out of 46 data, representing approximately 24% of the sample size. This relatively infrequent occurrence of negative income growth might affect the statistical credibility of our econometric findings. The results reported in Table 4 suggest the rejection of the joint hypothesis that predictable negative and positive components of income growth do not affect consumption growth. This finding is consistent with the case of liquidity constraints. The condition which ensures myopia is also rejected. Furthermore, the results indicate that consumption is more responsive to increases than decreases in current income. The significant and positive value of λ + and the insignificant value of λ − provide evidence supporting the presence of liquidity constraints rather than myopia. Therefore, we can say that the rejection of PIH in Cote d'Ivoire is driven by the presence of liquidity constraints.
The previous findings may be misleading if consumption and income are cointegrated. To investigate this, we apply the ARDL bounds testing approach. Table 5 reports the test results for linear and asymmetric cointegration. For the linear ARDL model, the results clearly show that the null hypothesis of no cointegration cannot be rejected at the 5% level of significance. As mentioned above, a possible reason for the non-detection of a long-run relationship might be the nonlinearity of the government expenditure-income relationship. However, the F-statistic rejects the null hypothesis of no cointegration if we allow short-run asymmetry. Table 6 presents the test results for long and short-run symmetry. The Wald test strongly rejects the null of short-run symmetry. It does not, however, reject the null of long-run symmetry. Table 3 . Results of models of Hall (1978) and Campbell and Mankiw (1990) The asterisks * and ** denote statistical significance at the 5% and 10% levels, respectively. Table 7 presents the estimates of the asymmetric short-run model. A statistically significant short-run coefficient is detected only from the positive income growth. The short-run coefficient indicates that a 1% increase in GDP results in a 1.17% increase in real private consumption. In contrast, the response of real consumption to a negative change in GDP is statistically insignificant at the 5% level. Thus, our results indicate that the greater short-run impact of GDP on private consumption is sourcing from the positive changes in GDP. Furthermore, the results support the rejection of the joint hypothesis that negative and positive income changes do not affect consumption growth. Also, the null hypothesis of myopia is rejected. Finally, the results from nonlinear ARDL approach confirm the rejection of PIH due to the presence of liquidity constraints. At the 5% 
Conclusion
In this paper, we have tested the permanent income hypothesis in Cote d'Ivoire. To this end, we have applied different estimation approaches to a data set covering the period from 1970 to 2016. First, the empirical results from Hall (1978) and Campbell and Mankiw (1990) models shows a positive response of consumption to income changes, which goes with absolute income hypothesis as introduced by Keynes (1936) . Second, to investigate the reasons that underlie the rejection of the permanent income hypothesis, we allow for asymmetry in the response of private consumption to income using the nonlinear autoregressive distributed lag (NARDL) approach proposed by Shin et al. (2014) . The results show that the long run relationship between consumption and income is linear. However, in the short run, consumption reacts significantly to increases in income but insignificantly to declines in income. From this short run asymmetric reaction of consumption to income, we confirm the reason for the failure of the permanent income hypothesis to be liquidity constraints rather than myopia. Lending conditions of banks limit the ability of households to borrow against their future income. Banks are adverse to lend money to households because of uncertain and instable future labor income. As policy implications, these findings suggest that lending conditions of banks should be relaxed to increase the accessibility of households to credits. In addition, private consumption can be increased through income or consumption tax reductions. The results of this study are useful for future works, as they suggest that researchers should consider nonlinearities when examining the relationship between consumption and income.
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